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(54) IMAGE RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high quality 
image record without giving a discontinuous impression 
to person since gradation control near a linear form is 
made possible by a method wherein a control means 
which controls variably a head angle made by a direction 
of a discharge opening line and a main scan direction, is 
provided. 

SOLUTION: A scan unit 12 of a carriage or the like 
mounts a recording head 10, and scans by transfer in a 
main scan direction S. A motor gear 15 is meshed with a 
rotary gear 14, and the scan unit 12 is driven with a 
controlling motor 16. The controlling motor 16 is driven 
following instruction from a control part (controller) 17 
and driven by control so as to obtain a head angle 
calculated by an angle calculating part Then, an image 
recorder capable of controlling gradation by 
controllability of the head angle can be embodied. 
Thereby, continuous gradation control near a linear form 
which is different from a form wherein a size and a 
shape of a recording dot itself are varied, can be carried out. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



JR OH - 039 22.OA 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The direction of the aforementioned delivery train, the main scanning direction which 
makes an angle, and this main scanning direction are image recording equipment which records 
by making it displaced relatively in the direction of vertical scanning which intersects 
perpendicularly to the recorded material which counters this recording head using the recording 
head equipped with the delivery train which is characterized by providing the following and which 
consists of two or more ink deliveries for record dot formation. The direction of the 
aforementioned delivery train. Control means which control the head angle with the 
aforementioned main scanning direction to make to adjustable. 

[Claim 2] The aforementioned head angle is image recording equipment according to claim 1 
characterized by being controlled by adjustable according to the gradation called for at the time 
of the aforementioned record dot formation. 

[Claim 3] The timing of the ink regurgitation from two or more aforementioned ink deliveries is 
image recording equipment according to claim 1 or 2 characterized by being controlled by 
adjustable according to the aforementioned head angle. 

[Claim 4] Image recording equipment given in the claim 1 characterized by regulating the range 
of the ink delivery which carries out the regurgitation of the ink among two or more 
aforementioned ink deliveries according to the aforementioned head angle, or one term of 3. 
[Claim 5] While arranging the plurality of the recording head equipped with the delivery train 
which consists of two or more ink deliveries in the aforementioned main scanning direction and 
the direction of vertical scanning The head angle of the aforementioned delivery train and the 
aforementioned main scanning direction to make is simultaneously made adjustable by each 
aforementioned recording head. Image recording equipment characterized by formation of the 
record dot by the plurality of the aforementioned recording head not overlapping, but making it 
maintained at equal intervals in the state where it considered as this threshold angle while 
limiting the aforementioned head angle by the larger threshold angle than 0 degree from the 
angle of 90 degrees. 

[Claim 6] The plurality of the aforementioned recording head is image recording equipment 
according to claim 5 characterized by a record section mutual in the state where it was 
maintained at the degree of displacement angle with the aforementioned larger head angle than 
the aforementioned threshold angle overlapping. 

[Claim 7] Image recording equipment according to claim 6 characterized by being controlled to 
stop the ink regurgitation from the ink delivery to which one of recording heads corresponds 
among the ink deliveries in connection with the overlapping aforementioned mutual record 
section. 

[Claim 8] Image recording equipment according to claim 5 to 7 characterized by regulating the 
range of the delivery which carries out the regurgitation of the ink among the deliveries by the 
plurality of the aforementioned recording head according to the aforementioned head angle. 
[Claim 9] Image recording equipment according to claim 1 or 5 characterized by the scanning 
direction for the relative displacement to the aforementioned recorded material of the 
aforementioned recording head being controlled by adjustable according to the aforementioned 



head angle. 

[Claim 10] The aforementioned control means are image recording equipment according to claim 
1 characterized by controlling the aforementioned head angle according to the gradation of the 
picture recorded to the aforementioned recorded material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the suitable 
image recording equipment for the printer of the ink-jet method with which gradation is 
demanded etc. while it breathes out ink and performs dot record about image recording 
equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the thing of the method mainly described below has 
been adopted as gradation control by the ink-jet formula recording device which performs binary 
image recording. 

[0003] The 1 is called a half-tone-dot type, and, originally the dot pitch of the record pixel 
recorded by this kind of image recording equipment is eternal from the interval of the ink 
regurgitation element (below, it is called a record element) arranged by the recording head being 
fixed. Therefore, gradation, i.e., the high gradation shown in (C) from the low gradation shown in 
(A) by changing the rate to which each dot occupies the shade of a picture to per area, is 
obtained by changing the size of the ink dot breathed out for the record one by one, as shown in 
(A) of drawing 7 , (B), and (C), and this halftone-dot type is called half-tone-dot gradation. 
[0004] The 2 is not called a concentration matrix type, and in this case, the size of an ink dot 
does not change but is merely controlled to change the recording density per area. The example 
is explained according to drawing 8 . The table which matrix-ized the thresholds 1-9 according 
to gradation as first shown in the (A) is prepared for it. And according to the gradation table 
shown in (A), it will be dot density as shown in (B), and after judging based on a manuscript 
record by which gradation is performed, if it is judgment of gradation 1, gradation 5 or in the case 
of 9, the drive of a record element will be controlled, respectively so that record is performed by 
dot density as shown in (C) or (D). 

[0005] in addition, what is depended on half-tone-dot gradation among the conventional 
technology mentioned above is widely used for the image recording equipment of the gestalt 
which forms and imprints versions, such as printing, and since what is called a concentration 
matrix type is comparatively simple for the composition of the recording head containing a 
record element and its driving means itself, it has so far been adopted as an ink jet printer cheap 
in comparison 
[0006] 

[Problem(s) to be Solved by the Invention] by the way, it will be satisfactory, if the dots 1A-1C 
which are every gradation recorded on the recorded material (it is called a record sheet below) P 
maintain the same thickness and permeate record sheet P, as shown in (A) of drawing 9 , when 
what is depended on the former half-tone-dot gradation among the conventional technology is 
adopted as the image recording equipment of a comparatively cheap ink-jet method However, 
since it differs as are shown in (B) of drawing 9 in fact, and depth of penetration shows 
according to dot 1 A - 1C by 1 A' - 1C\ the linearity of the gradation control by the covering- 
surface moment of the color material contained in ink will be spoiled, and it becomes the 
hindrance of exact gradation embodiment. 



[0007] Moreover, when it is based on the latter concentration matrix and record of a picture or 
printing is performed, as shown in (C) of drawing 9 , the asymmetric pattern of the record dot 1 
arises, or the isolated point by the dot 1 arises in expression of the high RAIDO section, and 
since the discontinuity of a dot is recognized by human being s eye, an impression to which 
quality of image has deteriorated will be given to it. 

[0008] There is a problem of the moire generated further again when it is going to perform image 
formation by the heavy record by multiple color as other points. That is, the regular pattern 
which gives the smooth impression which is not that human being's eyes are impossible for is 
one of these, and producing the pattern which is different from an original picture for the moire 
produced by interference of different colors is known. Then, in color record in order to suppress 
generating of this moire in old half-tone-dot record, it is different angle thetaS called so-called 
screen angle for every version of a different color. It is made to maintain at a recording head 10, 
and has been made to make it scan, as shown in (A) of drawing 10 . Thus, by setting up a 
scanning direction S, it is main scanning direction SH. It sets, and the ink dot 1 obtained by the 
regurgitation from each ink delivery 11 of a head 10 can be shifted little by little in the direction 
SS of vertical scanning to main scanning direction, as shown in (B) of drawing 10 . In addition, 
the ink delivery 1 1 is formed in a recording head 10 at equal intervals corresponding to each 
record element (an ink delivery and a liquid route, and a regurgitation energy generation element 
are called record element as one unit). 

[0009] However, it is screen angle thetaS about a recording head 10 by adjusting a ratio with the 
speed of the main scanning direction SH of a recording head 10, and the speed of the direction 
of vertical scanning (sheet feed direction), as shown in (A) of drawing 10 . When a record sheet P 
top is made to scan in the direction S of slanting so that it may be maintained, The array 
direction of the ink delivery 1 1 is the direction SS of vertical scanning. Since it is in agreement, 
it is the main scanning direction SH of a dot 1. Even if the receiving regularity changes, the 
regularity of the direction of vertical scanning does not still change. Therefore, generating of the 
moire to the direction of vertical scanning serves as as [ of not canceling ]. In addition, although 
combination with sheet delivery of the scanning direction of a recording head 10 and the 
direction of slant of record sheet P is also considered here, enlargement of a transport device 
may be caused. 

[0010] Paying attention to the conventional problem which was mentioned above, the gradation 
control near alignment is possible for the purpose of this invention, and high-definition image 
recording is [ to aim at the solution ] to offer the image recording equipment which can be 
attained by comparatively cheap composition, without giving a nonsequential impression to the 
public notice. 
[0011] 

[Means for Solving the Problem] In order to attain this purpose, the 1st gestalt of this invention 
The recording head equipped with the delivery train which consists of two or more ink deliveries 
for record dot formation is used. It is image recording equipment which records to the recorded 
material which counters this recording head by the direction of the aforementioned delivery train, 
the main scanning direction which makes an angle, and this main scanning direction making it 
displaced relatively in the direction of vertical scanning which intersects perpendicularly. The 
direction of the aforementioned delivery train, It is characterized by providing the control means 
which control the head angle with the aforementioned main scanning direction to make to 
adjustable. 

[0012] Moreover, while the 2nd gestalt of this invention arranges the plurality of the recording 
head equipped with the delivery train which consists of two or more ink deliveries in the 
aforementioned main scanning direction and the direction of vertical scanning The head angle of 
the aforementioned delivery train and the aforementioned main scanning direction to make is 
simultaneously made adjustable by each aforementioned recording head. While limiting the 
aforementioned head angle by the larger threshold angle than 0 degree from the angle of 90 
degrees, it is characterized by formation of the record dot by the plurality of the aforementioned 
recording head not overlapping, but making it maintained at equal intervals in the state where it 
considered as this threshold angle. 



[0013] 

[Embodiments of the Invention] As shown in (A) of drawing 3 , a head angle is maintained at the 
angle of 90 degrees, and based on each gestalt of the above [ the example of this invention ], 
with the conventional image recording equipment to this, image recording is made to be obtained 
by scanning a recording head 10 in the right-angled direction with the array of a record element 
by the two-dimensional array of the record dot 1. Therefore, the array of the record dot 1 in this 
case in every direction will be restricted to the image recording by the dot density of the shape 
of a tetragonal lattice maintained at the interval d of the record element in a recording head, i.e., 
the array interval of the ink delivery 11. 

[0014] On the other hand, head angle thetaH [ in / a recording head / as shown in (B) of drawing 
3 according to the gestalt of this invention ] It becomes possible to be referred to as record dot 
pitch dXd of the direction of vertical scanning by keeping at 0<thetaH <90 degree. Moreover, as 
compared with (A) of drawing 3 , image recording with high dot density can be obtained by 
controlling the scan speed of main scanning direction so that the dot pitch of the direction 
becomes d\ Without changing the size and configuration of a record dot from this, the array 
interval of a record element is kept remaining as it is, only dot density can be changed, and 
continuous tone control is attained. 

[0015] Moreover, as an example of application to multi-colored picture image record, as shown in 
(B) of drawing 4 , it is screen angle thetaS. While maintaining By maintaining head angle thetaH 
(it being thetaS+thetaH =90 degree here) to a recording head 10, and scanning to a scanning 
direction S Original screen angle thetaS It is main scanning direction SH on record sheet P, 
employing the given feature efficiently. And SS of the direction of vertical scanning High- 
definition image recording without fear of moire generating is obtained to both sides. 
[0016] Although the example of this invention is explained in detail and concretely below based 
on a drawing, in advance of the explanation, drawing 1 and drawing 2 describe the fundamental 
composition by this invention. 

[0017] Drawing 1 shows the main circuitry for carrying out this invention according to the 
procedure of the control action. In addition, as stated also as a gestalt of the example, this 
invention makes control possible so that a recording head 10 may be made to incline to a sheet 
feed direction (the direction of vertical scanning), and the head angle described below means the 
degree of tilt angle of a recording head 10, i.e., the angle of the record element array direction of 
a recording head 10, and main scanning direction to make. In addition, the head angle at the time 
of the usual record operation is 90 degrees in angle. 

[0018] The head angle calculation section which computes the suitable head angle for the image 
recording in drawing 1 when 1 1 1 records, Maintaining the head angle control section controlled 
for 112 to make a recording head incline on the head square computed by the head angle 
calculation section 111, and the head angle to which 113 was set by the head angle control 
section 112 It is the Records Department which records by making a predetermined scanning 
direction scan a recording head, and breathing out ink alternatively from an ink delivery. With the 
image recording equipment which becomes this composition, it is first fed into the head angle 
calculation section 1 1 1 from the host side whose image information containing gradation data is 
not illustrated at every scan. 

[0019] Then, in the head angle calculation section 111, based on the rate of record area, and a 
dot pitch, calculation of a head angle is performed based on gradation data, and the value of the 
head angle to search for is outputted to the head angle control section 112. 
[0020] The example of calculation is shown below. Gradation data explain [ 0 to 255, and the 
diameter of a dot / the interval of 100 micrometers and a record element ] calculation about the 
example in the case of being 500 micrometers. 

[0021] Supposing now and gradation data are 127, a ratio with maximum 255 to the rate of area 
is [0022]. 

[Equation 1] 

12 7 

2—0.498 -(1) 



[0023] It becomes. 

[0024] next — although it is a dot pitch — the rate of record area — the square of a dot pitch - 
- it is decided by the ratio of a value and dot area The dot area in this example is [0025]. 
[Equation 2] The dot pitch for which it asks since it is 
3.14x100micrometerx100micrometer=31400(micrometer) 2 is [0026]. 
[Equation 3] 

3 1 40 0 (um) 2 

. 0. 4 9 8 =2 6 Um - (2) 

[0027] It becomes. 

[0028] Since a dot pitch, the interval of a record element, and a head angle have the relation of a 
trigonometric function, they use an inverse trigonometric function, and they are [0029], 
[Equation 4] 

0« = arcsin =3 0, 1° -(3) 

[0030] It is head angle thetaH as (3). It can ask 

[0031] In addition, it is also possible to add amendment from the property of a printer, suitably to 
the relation between gradation and the rate of area, when amendment is required. 
[0032] In the head angle calculation section 111, it is based on gradation data as mentioned 
above, and is head angle thetaH. It is computable. 

[0033] In addition, the head angle value outputted from the head angle calculation section 1 1 1 is 
inputted into the head angle control section 112, and explains the example of composition of the 
head angle control section 1 1 2 by drawing 2 . 

[0034] In drawing 2 , 12 carries a recording head 10, and it is main scanning direction SH. It is 
the scanning unit (for example, carriage) which carries out a move scan. The shaft which 13 is 
supported by the scanning unit 12 and keeps a recording head 10 free [ rotation ] to the 
surroundings of the center (center of an ink delivery train) (below, it is called a head angle 
adjustable shaft), The head rotation gear by which 14 was fixed to the head angle adjustable 
shaft 13, and 15 are motor gears which mesh with the head rotation gear 14 and are driven by 
the motor 16 for control. The motor 16 for control is driven according to the directions from a 
control section (controller) 1 7, and a control drive is carried out so that the head angle 
computed by the head angle calculation section 111 shown in drawing 1 may be acquired. In 
addition, although a stepping motor can be mentioned as a suitable example as this motor for 
control, as long as it is controlled with a sufficient precision, you may be the gestalt of what 
actuator. 

[0035] It is head angle thetaH about gradation by the composition described above. Image 
recording equipment controllable by adjustable can be embodied. And unlike the thing of a gestalt 
to which the size and configuration of record dot 1 the very thing are changed, the continuous 
tone control near alignment is attained with the image recording equipment of this composition. 
Moreover, head angle thetaH Irrespective of adjustable, the regular array of the record dot 1 
cannot give the impression of discontinuous image recording visually from always being 
maintained, but can obtain record of high-definition good quality of image. 
[0036] Then, other examples which applied the fundamental composition described above are 
explained. 

[0037] (A) - (C) of drawing 5 shows the recording head arrangement as the 2nd example, and its 
record operation, and considers a recording head as distribution of five heads 10A-10D which 
consist of two trains as shown in (A) of drawing 5 in this example. In addition, (A) of drawing 5 , 
(B), and (C) are head angle thetaH of recording heads 10A-10D. The rotation state in the case of 
being three kinds, the angle of 90 degrees, 90 degrees - thetamin, and thetamin, respectively is 
shown. And head angle thetaH Recording head 10A, and 10B, 10C and 10D maintaining the 
respectively same head angle, moreover, the record element 1 1 maintains regular intervals on 
the same line, and it is made to be arranged in the state of (C) used as thetamin. A deer is 



carried out and it is width of face D1 to the direction of vertical scanning in such a state of (C). 
Image recording is obtained. 

[0038] recording width D1 which the record section which gave and showed the slash in (A) of 
drawing 5 and (B) with the composition by such head arrangement shows to (C) from — or 
[ beginning to see ] — or it overlaps Therefore, it is the fixed recording width D1, without 
overlapping image recording by stopping the record element in connection with such a record 
section in each recording heads 10A-10E. It can be made to record by maintaining. Gradation 
can be changed continuously or can be made to contribute to the moire generating prevention at 
the time of color record in this way in operating the recording heads 10A-10E by this example, 
as shown in drawing 3 or drawing 4 . In addition, it is in the point which can make a scanning unit 
compact by this example to the length of the direction of vertical scanning of a recording head 
10 becoming long when the reason for having made 10A-10E distribute two or more recording 
heads like this example unifies a recording head 10, as shown in (D) - (F), and the scanning unit 
12 (referring to drawing 2 ) becoming large so much. [ of now and drawing 5 ] 
[0039] Next, drawing 6 explains the recording head arrangement by the 3rd example of this 
invention. 

[0040] this example is screen angle thetaS so that desired gradation may be obtained. While 
setting up, it is this screen angle thetaS. Head angle thetaH which responded [0041] 
[Equation 5] 

thetaH = 90-degree-thetaS — (4) 

Shell calculation is carried out and it is this head angle thetaH about a recording head 10. It is 
screen angle thetaS by the ratio of main-scanning-direction speed and the direction speed of 
vertical scanning about the recording head 10 after carrying out rotation control so that it may 
be maintained. It scans in the direction S, and as the image recording by this scan does not 
overlap mutually, it records on record sheet P. Drawing 6 shows the example which recorded by 
maintaining screen angle thetaS at the angle of 30 degrees. 

[0042] According to this example, only by selecting a screen angle free, the density of a dot 
pattern comes out as it is, moreover generating of moire is prevented, and high-definition image 
recording is obtained. 

[0043] Unless this invention is not restricted to the example stated above and it deviates from 
the summary in accordance with the gestalt of this invention, circuitry and the mechanism of the 
ability to change suitably are natural. 
[0044] 

[Effect of the Invention] As explained above, according to this invention, the recording head 
equipped with the delivery train which consists of two or more ink deliveries for record dot 
formation is used. It is image recording equipment which records to the recorded material which 
counters this recording head by the direction of the aforementioned delivery train, the main 
scanning direction which makes an angle, and this main scanning direction making it displaced 
relatively in the direction of vertical scanning which intersects perpendicularly. The direction of 
the aforementioned delivery train, Since the control means which control the head angle with the 
aforementioned main scanning direction to make to adjustable are provided The image recording 
equipment with which the gradation control near alignment is attained, the impression of non- 
**** is not given in a check by looking of the image recording obtained, and high-definition 
quality of image is obtained with comparatively cheap composition can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fundamental circuitry for control by this invention 
with a flow. 

[Drawing 2] It is explanatory drawing showing typically the example of composition of the head 
angle control section concerning this invention. 

[Drawing 3] It is explanatory drawing comparing and showing the example of dot record by the 
recording head in the conventional example (A) and the example (B) by this invention. 
[Drawing 4] It is explanatory drawing showing the relation between record operation and the 
screen angle by this invention, and a head angle by (A) and (B). 

[Drawing 5] It is explanatory drawing showing record operation (A) by the 2nd example of this 
invention, (B), and (C) as compared with record operation (D) by other examples, (E), and (F). 
[Drawing 6] It is explanatory drawing showing the composition by the 3rd example of this 
invention with the operation. 

[Drawing 7] It is explanatory drawing showing the example of dot change by half-tone-dot 
gradation by the three-stage of (A), (B), and (C). 

[Drawing 8] It is explanatory drawing showing concentration matrix gradation by the example of a 
matrix table of the threshold (A) and three examples (B) of a gradation exception, (C), and (D). 
[Drawing 9] It is explanatory drawing showing the example of record according to a 
concentration matrix gradation method again by the state (B) of actually generating the example 
of record by the conventional halfH:one-dot gradation method with an ideal state (A) by (C). 
[Drawing 10] It is explanatory drawing showing un-arranging in the gradation record by the 
conventional screen angle control by record operation (A) and the example of record (B). 
[Description of Notations] 
1, 1A-1C (ink or record) Dot 
10, 10A-10E Recording head 

1 1 Ink Delivery 

12 Scanning Unit 

13 Head Angle Adjustable Shaft 

14 15 Gear 

16 Motor for Control 

1 7 Control Section (Controller) 

111 Head Angle Calculation Section 

112 Head Angle Control Section 

113 Records Department 
S Scanning direction 

SH (recording head) Main scanning direction 

SS (sheet delivery) The direction of vertical scanning 

thetaS Screen angle 

thetaH Head angle 

P Record sheet 

d Delivery array interval 



d' Dot pitch 
[Translation done.] 
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1 C0ftj»fr*ti.{f ( B ) t^-T «t 0 & F -y F^jST\ * 

tz. mm5hh\^i9<D^^ft^iX (C) **V^14 
{ D ) izyfk-ti. 5 F y h WKriE»3&«fT*>*i.* i 3 1 

[ 0 0 0 5 ] , ±M L1z®3mm<?> 5 , m£mM 
t,z£&isnimfflmcolfct:&&LX$km-tZBm<7M& 

Mmmmz&<m^t>tL&i><DX\ &?z^ mm-?hv? 

mSM^-y F &fe<Vffif&jiitmMf$M : %Z Lfrt>. Ztl 

tx'ktmmzmmzj «y hzrv>*tzimztL 

T#^. 
[0006] 

[fHajfjj^ t i 3 <h -r h mmi t z *>x\ m?m.mco 

v x -y bttowmsMgimzmm Liz%& . s 9 co 
( a ) csk-t j: 3 wsffifiw ( i^Tr«ie#s^- f^o? 

p ±fcSB« s^Ptirar^co f»mam c&m 
tm& ^^tffigy- f p t=aB»$iiiuf raaii* 

L^L^'fe. *»4H9c0 (B) IZTjk-tiolz 

f 7 m a— 1 csij^v*^jp§* 4 ' ia'-ic r^-r 

J: 3 tcR* -?T<S3t46-fy^t*4#L"CV^ e#c0S 
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[00 0 7] tfz. m%<Dfeg.-?hV?Mz£&i><7r? 

mm^m^imzft^tzmit. H9o (o iz^-tx 

3 teEH F -y M O^f^&y^-V^gl 0 , £ 

5 Wi/vf ?4 FfflnmiX' F-y M C J: 

tfcO LT. AHOTOiF >y FoTOttt^'friiSft 

3 „ 

[ooos] z&iztfc. zcoftxD&t ix . 

itTV^ . -e^T', iftsfcr^DlHriEi^rJita^i^T 

&(7>mzkizmmx? v-y&bwfti&m%&nm& 

a £0 1 0 «D ( A ) fcjtff J: d tlEIIK -y F 1 0 fcrftjfc 

^mst-r-s-rfcr, ^^^-^s H fcr&^t, 

^H-/MrI10^)(B) fcjj**- i 3 fc±*aEGT|*| 
t^t L-c^L-foBUaSSrrti S s fcrf - 1 #r# 

F 1 OfcKlt&ft.SfcWT**. 
[0009] L*»L**»e>, HI 0«0 (A) fc^-ia 
KfeH^'y F 1 0 co£jg&% ft S „ <7)3SJKi3 «k t/gij^ 

i-sTIE^K-y F 1 0£x? U-^A^s J: 
-f ttffin 1 1 vwffltt&sss&EtTfa S s fc— R t 

i»<04 £ £3r&. >$r&££Tfei£^-y F 1 OO^^rS] 
b EIK y-hP ?>gW>:fri*]<o bM 9 b i> # 

[ooio] *^Bj^@^{i, BUia ^r^corai 

[00 11] 

Ate. *5S a J3«Jsl 1 <?MW,± . I2#S F YWfS&tiVX?) 



tt£nm&ijmknm£Zrf±£ttftii£zfu&5&t 

mnrntt <r t zm®.t-th & or* & . 
[0012] ^m%<vm2<7)Bm&. mm.^^ v 
?&&nfrt>%hotmnn&M:tiz.sm^'y fo«s& 
m^^^ii^xv^^nmzwM-rhk^z^ m 
ffit&unkmis&Ejmkf)%rr^/ vnm&m* 

co«ic(= i h sm k y h &&f8.tfmm-£i*wmmiz&tz 

ti&J:olZltzZb&mkbi-&i><7>T$>Z. 
[0013] 

i><vx\ znm<vm=<owmmmmx~iz. W3 

CO (A) tzxfrXitZ^v FASrft«9 0' 15 

«aH^ii^fcttia«^>*i*iteiE»^y f i o ^t^tt 

4 £ t rieii F y M <7> 2 JJOcffiWte «fc 0 Stt£&#f§ 

-rtcb-h. ^ > rattan iicom^\mmd^zutztitzsE 
mo f-v bmmzx&mmmizmhtix it 

■5. 

[0014] ztuztttx. j&mwaMz&toi:* m 

3cr>{B) izi&tJ: -3 tfaHK-y Ffc:*Jtt*^v FA<9 
h * 

0<<9 H <90' 

teffio^ fc rHB@B5rfil^i5« KvMBRd' < d b~t 
ZZk^ffik**)^ it:. ±j&£X$l<V7£&mZZ 
conmco H > y MBm^ d ' i: % h X o izMWth H k 

%& ZbifiX-% Z(7)Zb fr$>sm F -y h $^ 

tfDiitftot F -y F««i?>»*35fl:$-ft4 «fc 3 

[0015] #feS#iai*^5iffl0iJi: LTIi, 

leiS^-yFl 0C\7 Fft<9„ (i^T'^s +<9h 

=90° ) sfiyt-*T3QE35rmst»rsitr, * 

*0^^ V & s s^tfc#St±^ Loo, 15 

[0016] mrt, mmizm^x*mi<mMM& 
mfflfr'oMfmizwpM-i'$>&, zv>mmz3t$.*>*$m 

iz£ &&&#mfRiE 1 &£VW2 oT^Tfe 
[0017] Hl*S****IHfc^*fc*^£fc*H» 
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is, *%m±z<r>mtm<mmb Lxh^tzx -5 tie 

■y f i o^ie^^s^j^iajii^^^rt^o^-r^jK 

[ooi8]iim>t, in i^ien^fi 1 5 bmhc 
fajkbs, 1 1 2«^>y vmpbmi 1 1 (ci o*aj 

\7 FAffl»», 1 1 3ii^>y FftjgNffffil 1 2 fc± 
[00 23] i$rS. 

[ 0 0 2 4 ] F >y MaWT****. E»fl5S»J4 F 
•y MSffl&OgSRttfc F -y MfSffcttifcfc: 4 O^S. * 

[0025] 



[0027] 4:3:4. 

[0028] F <y hmmt mm^cDWmt ^ -y Yft £: 

,2 5 1 nm, 

e H =arcsin ( ) 

5 0 0 u m 

[00 3 0] (3 ) fcl/O^y FA<?„ 

[ o o 3 1 ] mm t mw&mm izmxr y > 

[00 3 2] ELLO±3fcL"t^y Fft*ffl»l 1 It 

r#4. 

[00 3 3] fcii, ^-yFAgfcBSBl 1 lJ&>£>£fefr$ii 
fc^v F^ffli^-y FftlWfMB 112 iZXjlZtlh i><V 

[ 0 0 3 4 ] 02 fc&Wt, 1 2tef2#§K-y F 1 0 i« 
ttU ±«5-f6lS H ^»^£-r§^$^--y h ($J 
i.tt'^-f y -y ^) X'fo 0 . 1 3te5£fcL- -y M 2 fcjfc 
^Sii. ISi^-y F 1 Or-twW ( y?ttffin?il£0 

Bfcjs ) , 14(^ <y F ft^lfi 1 3 (CgF5g£ *Ut 

's >y f @ij^7\ 1 5 ii^ >y mm^r i a t m& t , 



*4S«fe»§Srri4. *"f. »H-5*-*£-&tJH«1t 
fS*CFH^*XFS!l*^^-y FAJfttJSIU 1 lfcStSE 

[0019] ZZX\ F«*tB» 1 1 1 -CtePgPT* 
-^Srit KSSMmmm* F >y F IBPBCSrJ UT^'y F 

m 1 2(catfj§iT.4, 

[0020] £lTfctf«WSr5rr. K*ttlW»F--*# 
0*»<5> 2 5 5. F-y F@# lOOtfm. E£$?0taPlg 
# 5 0 0 At mTT* 5 V ">T RHJH" £ . 

[0021] Vvfc* HHi-r-^* J 12 7"CJfe*i:"f* 

[0022] 

- ( i ) 

Bfc2] 3. 14xl00 J umXl00^m=3140 
0 (Aim) *T»4fcl6, tWK7M3K 
[0026] 
[*3] 



- (2) 
[00 29] 



= 30.1° - (3) 



&. ®mmiz-?i 6i±um^ oyFn-5) 17*- 

F««ffi^l 1 1 fci DJtffiStut^'y FAA^^tLi 

Xlttmmb LX'VlsX*—? **ff 4 ^ £ 

fiX-? ^JKBTfc o T i <fc V ^ . 
[0035] VXB&^mmzX f) Pgp^^ -y Ffc 0„ 

IfiiSF -y h 1 

4^. ^-yF^^H ^^(^^tl£#F -y F l^SI'J 

[ 0 0 3 e ] ig^-c. isLtta^feaewftw^a-are l 
tzmmmiz^xmm-z . 



3 1 4 0 0 (u m) 
0.498 



= 25 1 m m 
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coo 37] 05o (a) ~ (o nM2mmt LX 
oieis^ -y Kffis i: znmmm^i- i> <dx\ ^mx 

mm^-/ F&05O (a) tcgrfj: a fc 2?!l£>£>£4 
5 (!<7>^-y F 1 0 A — 1 0 TXVftmm. t Ltz ^cr>X%, 
4. fcfc, (A) . (B) iSitf (C) 

>y F 1 OA— 1 0 DtfO^Ny K^§# H -Til^H 9 0 

'.90' ~-0m i n. tSitftfmi n <0 3 S D <0*s"£ 
0®i&m^$ti-'C^4. -f-LT. ^.-yK^^H 
minii^S (C ) omrcliiSli^ >y K 1 0 Afc 1 0 
B . lOCtlO Difi*tL?tLti—W\ -y £«t>-0 

[00 38] ^i?*^/ HE*fc i SfllJfiTIi, II 
5 co < A ) , ( B ) tefcvvt , LT* LfeCtt 

(C) fc^tlESSSD! ^J^tff-^L<<2 
WW" 4 . i -?T , £<a£ 3 tfBMiNKcd'tob&Gg 
SH^r&ieii^y F 1 0 A~l 0 Efc*JWCfl:jJb§-fr* 

£? H =9 0' -0s 
i»&J|:fflU 35«^v Fl 0&:^7 Yn&n W&K. 

fc*5r o-^fc*^ i d4ctrie»>—h PJhl=15»£fT 
[0042] ^EftMC ±*l«f . &mzx? V-yftZ 
*14. 

[0043] *&ffli* £Lttej£^mMMlzmt>tL% 

2!Jffcr£>4. 
[0044] 

[ wmn&Ok ] I2UJHH L/C J:*i 
4tt£n?'J£JU£f5iiK>y K*J8V\ SiS#^N-y K* 

j£v mHHmffw&h. * o . ft.4 mm^M^miz 
a v ^amoEp«^#i 4 £ t < , 

[®Mc73S*^0J] 

[01 ] *^tei«H^fc<i«a»:awc[iiiBfj«* 



< tr. ^mumizkhim^y f 1 0 a- 1 0 e&qb 

3 1) 4 v ^{±04 L£ J: 5 ti&f^S & i k -cum* 

\znM-£itz>z.b-h i x'%z>. ^mmwcoxoizm 

SS^-yK&1iGRl0A-l0E(C»ficS-g^:S6l±, V% 
(D) - .(F) t^cfcotie^^-y K10 

* D , -tfutftt^l&xr. «y M 2 (02#K) ^ 
# < tzhWzft LX . ^JS^IT'li^i- 7hr3y 

C 0 0 3 9 ] »:(C06 fcj: 0^BJ^m3IU6WcJ: 4 
feU^-y KiBKtcov ^TRWf 4 . - 
[0040] 2(s|UtMt±BffflO|5iiia^#4,tL4 J: 5 tcx 

[004 1] 
[»5] 

... ( 4 ) 
t ftC^t/o y ^ St'* 4 . 

Wc^rfj0j0-cs>4. 

[03] le#f^ -y F (C X 4 F <y F tSMM&fc&M ( A ) 

b^wmzxhm (b) k-c-jt^LT*^-mHjn-r"$> 

4. 

[04] *WHfcJ:*SlliWMsJ:^^ V-yftt^ 

vVMtvMmz <a) (b) tziixmmm 

0T*4. 

[05] *^^2Hf4WcJ:41E^a!j# (A) , 

( b ) , ( c ) ^fl&o^i^ «fc zfzmm ( D ) , 
(E) , (F) i: itm Lx^-rmmmxh 4 . 
[06] *?fflctt3mmtz£hm!i&*<owiWk# 

lZ7jirtffl%mX'$>&. 

[07 ] AfflNK: ± 4 F >•/ FSHtm ( A ) , 
( B ) , ( C ) (D 3 gaarcsr^KHBHT*. 4 . 

[08] J&JKVFU?*I^£^OL#VMI<OVHJ? 
Xr — y")\s$i (A) t5itfflH»Sflo3« ( B ) , 

( c ) , ( d ) {cjr-D xmwmx'&h. 

[09] W&ic £ 4 EMdlKI 

( A ) fcSQBHc«£-*-4#B ( B ) tic**)* ttz. iS 

^FU^^M^{=J:4fei$Mr (C) tioTSt 

IMBJ0T^4o 

[010] ^5fecox^ U->-^$iJ : fflI^j;4itiffllSiS<7)±i 
*tail«J^ (A) i5«t t>'iaJSM ( B ) t ± -5 
T^iM^0T'S4. 

1. 1A-1C > ?3i7ii3:K#§) F-yF 
10, 1 0 A— 1 0E !5iS^-y F 

11 jyfatmn 



(6) 



9 220 



1 2 ^-x-v b 

13 -NyHA^TSSIft 

14, 15 =¥T 

1 6 fflfflm^-? 

17 *WP» (3>hn-9) 

111 -NyKftJMW 

112 A.-/ 
1 1 3 



s Tg^rrsi 

S H (lEIS^-y F) ±^!3fe:§"|Bj 
P iSM^-h 



[HI] 



CH2] 



1 







1 1 1 



a v ^K^^'J^P*P — 112 



^ *P 



— 1 13 



17 


/ 
















C®3] 
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[nam W7*hj!2ib . miE%m$&i 

[**ttHEl] IWEsmi 



